Mechanisms of epithelial repair and regeneration after acute kidney injury.
Acute kidney injury (AKI) is a common clinical problem and is associated with high mortality rates. It is accepted that after AKI cellular regeneration of the proximal tubule occurs from intrinsic tubule cells. Recently, scattered tubular cells (STCs) were discovered as a novel subpopulation of tubule cells involved in regeneration. STCs have a distinct morphology, unique protein expression profile resembling that of parietal epithelial cells, proliferate more than the remaining proximal tubule cells, and are less susceptible to injuries. In response to AKI, STCs become more numerous, independent of the primary insult (ischemic, acute obstruction, and so forth). STCs can be detected with the highest sensitivity and manipulated by the parietal epithelial cell-specific, doxycycline inducible transgenic mouse line PEC-rtTA. In cell fate tracing experiments it was shown that STCs are not a fixed progenitor population. Rather, STCs arise from any surviving proximal tubule cell. Thus, the STC phenotype is a transient, graded, and specific transcriptional program facilitating tubular regeneration. Understanding this program my open new approaches to prevent and/or treat AKI.